a # m # it ff 

JAPAN PATENT OFFICE 



so & m # <o m m k is m £ n x v» s m m a r k o m b » « k is m £ *i r 

v> & ^ ^ h |WI — fiKi: £ IE 93 & o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

S t M f f v , B 2 0 0 3 ^ 1H29B 

Date of Application: 



1 2003-020912 



tB SI # -f- 
Application Number: 

[ST. io/C] : [JP2003-020912] 



m m a 

Applicant(s): 



-> * - 7«c5$;£tt 




ffifiE#^- tfiliE# 2003-3106949 



mm 2003-020912 ^- v : 1/ 

[#£*] 

[^Sl^] 02J02102 

[JtttJB] TO15^ l£29B 

[&T5fc] 4#I*JfSW R 

[SR^tta-*] B41J 2/175 

[f&9!%] 

[ffi3fx»±e^f] ^Eit^EHiPTO^EfttijiHr 22t22t > * - 
[s&w*] 

[ttBfXli©0r3 *EJfcfcE rfrPrfWEKifeHr 22f 22f -> * - -fm 

[ft*] ±1? H*E 
[SS9!#] 

IttHOJi^r] *EJ&*Ei1j WfMfESifeHr 22f22f v * - "7°^ 

[ft*] mm 
[*^#] 

[ffi^fXtig^f ] ^EJfcfcETfr WfWEftifeHr 22f22f 

[ft*] A^^tt X 
[3&0J3#] 

[£0T Xilg^f 1 *EJff*ET|i PTO&EftW 22f 22f v ^ - 7°^ 

[ft*] ftt 1#- 



miEJlf 2003-3106949 



mm 2003-020912 ^- v : 2/E 

[SftBiJ#-^] 000005049 

[ftfcXti^fa] v * - -7°^#tt 
[ftSA] 

[MSU#-5§-] 100080034 

[mig#-^-] 06-6351-4384 
[SfegU#-^] 100113701 

lattL^ftaA] 

[«SU#-^] 100116241 

l^i^it«#^] 003229 
[*ftft&0] 21.000R 

TOffl* 1 

[Wttfc] US 1 

mm i 

0208489 



WSE!Rf 2003-3106949 



mm 2 0 0 3 - 0 2 0 9 1 2 ^- v : 1/ 

±.m?4 fr?<vv&Mmm*F (m) , ±is^>^M^nM-r^>M^^>^ 

fr&J±lfB.[t£R i1-<£> 
F' < 1/ (N • R) 

f(OlM^f±F' =vT2 • F) 

±M£V^^y X)\s<DW.&%Dn (m) 
D N < F' < 1 / (N • R) 

(11 U 7^^^P«^liF' =F, 
fOf^liF' =nT2 • F) 



ffifE# 2003-3106949 



mm 2003-020912 ^-V \ 2/ 

_hie^ f )v 9 oitiiffls £ f (m) , i±i{gjtjpxHu<7)±is-r >?mw.it<D*frm 

jg£N' («/m) , JE»anXmtw*t1-*BE*illDX^O_LfB>f 
Jfc-e^Sft&ffiltit (EEttT^S) £R' t-tht, 
F* < 1/ (N' • R' ) 

(ilU 7^i^^PiP«^liF' =F, 
f^f^liF' = /~2 • F) 

±mW^y Y<r>;X)U<7>fe&&Du (m) klrkt, 
D N <F' < 1/ (N' • R' ) 

umm 5 3 

±|S-7^ A'* F (m) , ±M4>?Wt\UK4>91)*-7)\'1&&Z 

9 fc1-*fc£K£i:S>f >^JD«rtaJ07KaHffi*P i (Pa) , ±ffi^>*JRitt«B 

iz&v&j >?<Dft&&mz£&j£jjti&c*p M (Pa) , _tsa>r y?<r>mmm. 

iB$tLTM$tL7^«h §o±|B>f >^TO#^«JtT^^tL^>EEiUt^R, ± 
BE>f >?mtomzi±m2tiX>\m2titzt >^iftiRfrOBflB«* S (m2 
) , _L|B>f > PTOSIS bZf±mZtiXi\XMZtifzt #<7M >?TO#:<7>i^$£L ( 
m) , 2 5 Viz tstfZ J >?<Dftm* ft 25 (Pa • s) , Tr (K) 

JCiJJt&ttjSSr^iK (Pa • s) tt^fc, ffi£tf>iSjgTK (K) Ki3V»T, 
4 • 7 /F' > I P I + I P i I 

P/£ = (k/A) -[^Tr-L- (N-R)2/S]-Q 



ttill# 2003-3106949 



#11 2003-020912 



3/ 



(lit, (k/A) =4 8 5) 

TK = a * e x p (/?/Tk) > 
« = M 25/ exp (/3/2 9 8) , 

/ 8 = Ln[0. 4 2 • L n (^25) + 4 . 7 l]/(l/2 7 3 - 1/2 9 8) 
-e<7)<til<7)±#^ii F ' =7~2 • F) 

±.mW^v h'lz&lf&S X;K7)iI#=SrDN (m) , &y X;K7)-T > * fttWP 
±IE-f >^JDUft8PO>f >^tt#&PtOWOTK^ffi*P h (Pa) £?Z>£^ 
4 • 7 /D N -| P h l>4 • 7 /F' >l P ^ l + l P i I 
«IU 7 4 frfnDmnibWMnm&ltF' =F, 
fOt^^liF' =vT2 • F) 

^ > ^ £fiH$-t £ ^ > * $ tifc 4 > ? mm t, im > 
±iE7>r ^^o»a»jKS:F (m) , ±ts^r y^mmm-^ >?a>*yfrftm2 

tlX^&t^iZj ±MJ > 9 m& l m& £ ft L -C±f££p^ - 7 K L «fc 

■9 fct^tl^C^^ >^JRiW«BO>!KaIJE*P i (Pa) , XSS^>?WiSR 
Histt*^ >^<0*S14i£tn:^<t*flE**l^«:P^ (Pa), ±fB^f>^^®5g 
(N/m) . EifctflnXfuOXf^ >*MUfc<7>-fc^*£N' («/m) 



tb!E# 2 003-3106949 



mm 2 0 0 3 - 0 2 0 9 1 2 />?- v : 4/ 

mMfc<r>-&%*L (m) , 2 SXUZtelf&J > POtem* /u 25 (Pa-s),fi 
Moj&mTx (K) K&if /wm (Pa • s) ftitOfiJt T K ( 

K) ICisv^T, 

4 • 7 /F' > I P /* I + I P i I 

Pju= (k/A) -[/iTK-L* (N* • R' ) 2 /S] • Q 

(IfiU (k/A) = 4 8 5) 

<"TK = a • e x p (/?/Tk) -> 
a = ju 25/ exp ( £ / 2 9 8 ) , 

jS = Ln |0. 42-Ln(^25) + 4. 7 l| /( 1 /2 7 3 - 1 /2 9 8) 
(II U 7i;v^oHP»©i^liF' = F, 
^<Di\&<Dm^l±F' =f2 • F) 

t_Lie-T >^TO^<7)-f >^$£nttf>|ifl<7)7lcsIJEE&P h (Pa) t-tzt, 
4 • 7 /D N -|P hl>4 • ?/F* >IP^ l + IP i I 

(ii u ? * ^?<7)fflntfm*<7)m&i*F' =f, 
^(Dmom&teF' =f2 • f) 

[ff^«9 3 

v&wommmm 

[0 0 0 1 3 
[0 0 0 23 



mtE# 2003-3106949 



#gf 2003-020912 ^- v : 5/ 

? # - h 'j y y^iA, y ? io - h u y , y kk > ? 

[0 0 0 33 
[0 0 0 4] 

00 x. t£ #tf » 1 K it „ > * J: f) TSfcfll K H^itil 8/,mW7^ 

[0 0 0 53 

[0 0 0 63 

*n<b^r*^r^*j2;<^ffl$*tT*3 0, 3^ h ?yy(r>tz*b\z-it^ J cy*)- i kWm.\z 



thtE^ 2003-3106949 



#11 2003-020912 ^- v : 6/ 

[0 0 0 73 

J! EE £ ^tt & d t X\ j y?ii-W vVfrh y K K >f > * £&<&"t £ «t 
* < & & £ , > * F«3 ^ y ? L * < £ , ±IB**iaj 

[0 0 0 8] 

mwxm. 1 3 

Wm 2 0 0 1 - 2 1 9 5 8 3 -^fR (2rHfl 0: 2001^8^140) 
[0 0 0 93 

#Hfl¥ 3-288654 ^r&tfli (2rP*fl 0 ! 1991^12^180) 
[0 0 103 

[00113 

[0 0 123 

fit, ±!£#ft«2 tC|B*^HW^*3V»T»±, N • R&2 0 0 ^MiM > 
[0 0 133 



ttiliEJlf 2003-3106949 



mm 2003-020912 ^- v I 7/ 

[0 0 143 

_LIE Lfz £ n izj y ? P±|±i PlPJJfab frl^f^ y K»£> V J )V9 

y ? sitm * *s*-r -?> & -e & 0 

[0 0 15] 
[0 0 16] 

[0 0 17] 
[0 0 183 



ttSSE# 2003-3106949 



#11 2003-020912 ^- v : 8/ 

^ t &x # £ mmzmrnw zmm-r & - <h ^ & £ 0 

[0 0 19] 

[lis £ & £ £><D^m 

Kn-f y?*m&-tz><i y?mm&tzmz-fzmmzf&mm-&^x, ± 
mm-wfhtitzy * zw^. ±&y 4 frfnmmmmiF (m) , ±se 
9 umn Kjuufl $ *i* ±is ^ > 9 uffiK £ timxtt $ titz t # 

<7)±IS^ y?mXfe<Vfam&X7f;ZtiZl±mtt$:Rt1r2, t 
F' < 1 / (N • R) 

^cMteO^liF' =^2 • F) 

[0 0 2 0] 

%J±1j, o£»k fti^^v y<ny X)v<D*-yijyi,z£2>i±ti U > 9m.d\S.ti 

[0 0 2 1 ] 

iot, _tiBo«jfitcj:ii»f, >f > 9<Dmm^.inzx *> 4 y 9m.ufexs&$L~r 

aftffOBSIMI* , > ? c J: UK7 4t 

EE) <n$&&m± < *4J:^:iStSit* f, CS, ^>^x>yf 
aiC7^ )V9(om^^m^^tz4 y?<D*~y,jjymkti, ^%^4 y?m 

<D*-yj7ytmMLX&fcLfzJ yfmsmm^mttcZo >f>* 



tillE# 2003-3106949 



mm 2003-020912 ^- v : 9/ 

, 4 > * fc&ftfc < & - 1 § a o 
[00223 

y 9 ms&mmmt z^-tz, mmmmm. *t&#i- & - 1 a*-e # & 0 

[0 0 2 33 
[0 0 2 4] 

<?>;X)v (>r y?n±my Xjv) cdW&ZDn (m) t1r&t, 

Dn< F' < 1 / (N • R) 

(ifiL, 7^;v^(7)^P5&TO^^(±F' =F, 
-£-<59tifc£>*&£-{±F' =^2 • F) 

[0 0 2 53 
[0 0 2 63 

ifz, ±m<Dmi&iz£tii£. ? -r ^f^fflnmzmj&ztitzJ y?<o* =-7sij 



tiJfiE# 2003-3106949 



#$I 2003-020912 



^-v: 10/ 



Ift ±1- &z\t 7& ? -e § , y 9 mifctfun lx^z>4 y?* y Kta^ 

mmk& (ommft * «t o miL-r a - 1 ^-c § & 0 

[0 0 2 7] 
[0 0 2 8] 

F' <1/ (N' • R' ) 

f(DM^liF' =v r 2 . f) 
[0 0 2 9] 

Htrte LfzXnK, jy?z ? f Kms-f %>t%, y f^m > ? z 
Wc.7g.ir2> z tizx 19, >f * y ? mx*$k!$Llr 2>fkJ±.<Dmwmt7 -r )v* kx o 



tUSE^ 2003-3106949 



#11 2003-020912 



^-v! 11/ 



[0 0 3 0J 

&HEEtf>Gg§IMi i £r* KHMMfW*, 4> 9 <7>mm&t) iz £ *) 4 )V ? xfk&ir 

Z>MI±, oil), 7 J ))s?<DfflnU (IBB) <^~x#*KJ: ("7>r;i/* 
J±) ©9f tti D fe'hS < 4* J: ^ J:l8tS i t >f > ?ivyf -f K 

twig a LTiiKi >mit s *u > ^ ©if cxjy? m.u 
mzx *) 4 >?Mhu<oj ^ftpiztkc&j^femzy * ^rxmrnzn, 4 

[0 0 3 n 

lz4>?m%&bz&%timA^&t\,^ttM&<v§&£*ffi±L&2>Z.d\ l z, 4 
[0 0 3 2] 

is) <DnJ±i. 'i^y^O'bZtetiK&ftfeF (m) tfit^^t^-e^ z.<d 

[0 0 3 33 

*i§wtc^^-6Hffii^ig«tt, ±$mm*M®:-r2>tztt>i<z^ ±mv^vv 

<£>yX;V (4>9l±ms X)V) Ofig^DN (m) fc-f&fc, 
D N <F' < 1/ (N* • R* ) 

(lit, 7^^<Z)iD«©i^liF' =F. 

-e-oflfeow^iiF* =^2 • f) 

[0 0 3 43 

tbliE#2 003-3106949 



#SI 2003-020912 



^-v: 12/ 



^X<DA y7<D*~7,jj7,l l Z£Z>J±t)<D$&FrW.£ < 

.r £ £ l%it-f & - 1 &X § £ o 
[0 0 3 53 

7 mkti. Ay 7 m&m&n ^^mx itii^t^ i^it-r & - 1 & 
z>t&iz^ a y^umufrhA y 7 m&m&ft^m±^%*w.^&t* 

ffiit-f zztrf-c^, a y 7 w.w.fe&MW lx^za y?z en^^ y K K J; «} m 

[0 0 3 63 

y 7 m^mmm\ * m-r m mmmm. £ im-t & z t ^-e^ & 0 

[0 0 3 73 

*§£m^frfrz>mmmmwii, ±.$mmzm&irz>tzfrK, Ay7%uwi- 
& ^ y 7 urn®- m x. * - a m mm z titz Ay 7 umu m x. 

MA y7ii- Y y Z^lzmfhtifzA >7 7 y 7) mA > 7i\m^hW^ 

y\za y 7 *msr&A y 7mm&tzm^tzmmzmmw.^&^x, ± 
ie^ y7mmm\HUK7 ^ (m^£±ua y7ummwA y7mmm 
mmzmfhtttzy a )V7) zm?t, ±m? * >\s 7 (vm&mmz f (m) . ±u 
A y7i\mu^A y 7 tfy )V3m^Kx^h t ii:^f >^£±f^ 

i (Pa), ±.ua y7nmmz&if&A y7mmm.mzx^>j±tim^ 
p fx (Pa) , ±ia^ > 7 (D^Mwn z 7 (N/m) „ ±ua y 7 nmmzqm 
-tz>m<DA y 7w.uw<7)^^m&z i tt (m/m) , ±ua y7mmzi\m^n 
z>m^m-z>±mA y7mmz&Mztix)\mztitzt &<d±ma y7mi®- 



ffifBf 2003-3106949 



m M 2003-020912 



^-v: 13/ 



(34 >*8UDM*0»fi5*£S (m2) , ±8B>f >^JRttSB^EE«$n-rJDUft$*L 
/:^(?)^>^iWll$^L (m) , 2 5°CtC£lt£4 >^<7)*SS*^25 ( 
Pa • s) , ttiKOiaSTK (K) K£>tt£ttS£//TK (Pa • s) h^hh^ 
ffi*OiaKTK (K) H£v>T, 
4 • 7 /F' > | P ^ | + | P i I 

P^= (k/A) -[^TK-L- (N • R) 2/S] ■ Q 

(flU t*tfc (k/A) =4 8 5) 
;"TK = a ' e x p (/?/Tk) > 
« = ft 25/ exp ( £ / 2 9 8 ) , 

|3 = Ln |0. 42-Ln(^25) + 4. 71| /( 1/2 7 3- 1/2 9 8) 
Z<Dm<7)m'erliF' =f 2 ■ F) 
[0 0 3 83 

* {ft*Sf5S&l*J K &&1>m A L T L £ -5 - £ VS ±t 2> Z £ # & 0 ZOtzft. 
[0 0 3 9] 

[0 0 4 0J 



tbiE#2 003-3106949 



m% 2003-020912 



^-vl 14/ 



[0 0 4 1] 

tcjstt&^x^ (4 y i7\±\&; X)\>) <7)\M.&*Du (m) , iyX;K^^>^p± 

WPfc_t|B>f V9Wh&<0>( >^fftftPfcOBO*IE«:P h (Pa) 
4 • 7 /Dn-|P h I > 4 • 7 /F'>|P,u | + |P i I 

^^(Dm^F' =f2 • F) 

[0 0 4 2] 

^-e i & <h * ^ >f > ^ #t#tM{^ tcfS]^ mm*ib*km ^mm-tzzt &x § , 

[0 0 4 33 
[0 0 4 43 

) , ±M>Jy?AmnKjy9tf7)V^Zftx^&b%\zjy?*±MJy? 



tbtE# 2003-3106949 



mm 2003-020912 



^-v: 15/ 



OtK0J±£P i (Pa) , yfrnm-teliZJ v^wfettl^a^E 

^jtl^^P^ (Pa) , _Lf£^ y?<DmmmtlZ 7 (N/m) . Ei*I|y(7)± 
ti-i y ? WWW-V) -b ^^fJS £ N ' (1@/m) , SiltPXHuH^i-^ffiM^PX^O 

n±ig$aTTO^n^<h^O^>^P«#c7)if®f»^S ( m 2) , _LfE^>^ 
M^^ra^tiTTO$ti7t:<h £</M > tmXVf^MZZL (m) , 2 5ti: 
iStf&J >?<DffiJ£* /*25 (Pa • s) , ttt^aST K (K) K *5 it & ttJK * 
^TK (Pa • s) L-f£L, fit^fitTK (K) £i3V»T, 
4 • 7 /F* >|P/£ l + IP i I 

P^= (k/A) • [/i TK * L • (N' • R' ) 2/S] • Q 
(1SU #tfc (k/A) = 4 8 5) 
TK— « ' e x p (/?/Tk) >. 
« =;"25/e xp (j9/2 9 8) , 

/9 = Ln |0. 4 2 • L n (^25) + 4 . 71} /(1/2 7 3 - 1/2 9 8) 

(-tat, 7 4 fr9<Dmn*w&<7>&r&i*F' =f, 

-ecoffeO^^tiF* =vT2 • F) 
[0 0 4 53 

ILL. >f >^»*«tW^IR«if^«rlWihi-*c:i:* f -CS, p D ntcn LTlf $Itt<7>ii5 



tLIE# 2003-3106949 



&m 2003-020912 



^-v: 16/ 



[0 0 4 6] 

.tor, ±IB<0«j£KJ:*iwr, ^ >^<7)MP±tbB#n, y*rx.>-?7- 4 VXm 
[0 0 4 7] 

. M^y^rO/h^^atafllJKF (m) tflf^^t^^ -<7)|S*> £5eL 
[0 0 4 83 

thnfc±gB>f y?w$\U<vj y?m£nt<7)r$<DMKJ±ZP h (p a ) t-rat 

4 • 7 /Dn-| P h I > 4 • 7 /F'>|P^| + |P i I 
(lit, "7* ^^OBDTOOt^liF' =F, 
-5-<£>ffeO*&£-(±F' =f2 • F) 

[0 0 4 93 

ftJ±4>Bg|Ni Hit L T >f > * MMfc-C£ £ * HEE£/J> $ < BHTt & £ t § , 



tBfiE#2 003-3106949 



<Wm 2003-020912 



^-v: 17/ 



[0 0 5 0] 
[0 0 5 1 3 

. fc«ift»KF (m) -C^g-T 2> £ <h § , £5eL 

[ 0 0 .5 2 3 

[0 0 5 33 

#4 >^ftMrtCiALt Ltd cl titiS±-r&Z. &o c\<Dtztb, 

* Rf Jhi" £ - i > Mitt?) A v ^PfjiiJ £ *f ? - # & o 
[0 0 5 43 

*§£w<7ymM<D— jtmjz-D^xm 1 &v>le]2 7 izm^^xumi-tuz, 

[0 0 5 53 

k^-j^k, i&jtesu, «3£*r, eneoaua^ffiffi^^flUsE^^^o 

[0 0 5 63 

tBSE#2 003-3106949 



#fl 2003-020912 



^-v: 18/ 



. f&Mh W 1 0 1X^^7^0-5 1 0 2 i o&£o enwj^^f^^v^ 
Kfi, v- h 2 0 1 £««1-*8ttBSr*fc1-o 
[0 0 5 7] 

&imi±. vm&ztLZ ~>- h 2 0 1 wjaj^-tsc-ro^i-* 

, v - h 2 0 1 toDll!!^**^'; KSBfrtv- h 2 0 1 t^EHUri*, 
F 2 0 1 -2 0 1 mojBMft.}: < «t ? Kffl:5e3*i-CV>&o In^fta 

^n-5ty- h 2 0 1 Kfcv- h 2 0 1 t«| 

v- h 2 0 1 • 2 0 1 P^lttiJ: I) i>±£ < J; 9 K&5£$*lTV>* 0 
^(Otztb, 2fo<Di/-Y2 0 \tffr1tm*X&htiX%tztLXi>. %k%ku-y 
i:iot, dfifcOv- h 2 0 1 • 2 0 1 £5>g| U ±ffl!Oy- h 2 0 1 <7>^£ 

[0 0 5 8] 

«x"Mg&ti> frfltSIU t>-#Cl*ofK|&$*L£v- h 2 0 1 fc, l$fiii«P^fc«2H- 
£££><7)&0-C& 0 , m^L^v^M Wl^^X-H-^l l l • JR^n 
-711 2f©n-7^J: 15 n-7*Ki, v- h 2 0 1 ZW^y K 1 <h 
7 , 7f>l 13 fcOWtw^lOiitrBSItC, v K 1 frb?>4 V 2 0 

1 OM^figtC0^§#tt^n^ «£ 9 y- F 2 0 1 <Dffi&Zffi&-f2>miX 

[0 0 5 93 

epiHSPti, ix^on-^^tJ: »)M$n**>- h 2 0 I^IWJ^tt 
ep^yKl, ;<^^A7 K 1 MLfc^f t 'J 7 y 2 , 
y v 2 **F*3-r -2) £i6<7) #>f K yt7b ( t'J y y§#y t7h) 

1 2 u v y 1 y 9 on-F'jr/2 0, 

Cy-F2 0 1 <Dtt t%2>y°7 7-> 1 1 3, 4 Wi^^ - f 4 h 4 > 

f±, ±iBep^ Kl M>7* - h'j-;y2 Oi: ^11L, >f > * y£j® iLt 
, > ^ * - F 'J yy 2 0 tJ^£P?a 7 K 1 C^f > ^ ^Mt^o £P 



ffltE^ 2003-3106949 



#fg 2003-020912 



^-vl 19/ 



[0 0 6 0] 

1-&fc£><7>&<7)T&l9, 13 1-13 2S.Wt±i h W 1 3 4 «t *) & 

o 

[0 0 6 1 3 

±8Efl*j££lfifx.fc>r > * v ^ y h SSfi^SfiW^ J: o &ft)fNi X o T£[UfiiJ £ 
[0 0 6 2] 

gii^ Mb U>f 1 0 l_hc7)v- h- 2 0 1 \£ y ?T y "7°n — 7 1 0 2 Hi o 

xmmmx asm 

[0 0 6 3] 

m^tmbti&o VKmwei*. mmm*.*-? 1 1 1 • mm*-? 1 1 2»o- 
7itiaot, y- h 2 0 1 ^ep^^y k 1 t-fvv-y 1 1 3 t<Dffl^tm&o 

[0 0 6 43 

fit, WJgpTfi, ep^^-v K 1 K*3»t*>f y ? s X)vux* X)i< 

(4 Otitis la (EI2 0#BS) i^7f>l 13±Oy-h2 0 1 

Blfe1ff«tw*tJSL-C>f V^qfc^tttt'bft&o -<7)H#, v- h 2 0 1 
x>l 1 3±T— H.flflh$*fCv»-6 0 f Sr^^ftttoo, ^ft'Jr/2IJ, 

o 

[0 0 6 53 

•eft7) ? #T1-& fc, h 2 0 1 (i, 7 , 7f> 1 1 3±"C@JjtSt^|nItw— teco 

Hi&stt&^tKJ: 19, y- h 2 0 i^ffinenfiiij^$n*o 



mil#2 003-3106949 



ftffi 2003-020912 



^-v: 20/ 



[0 0 6 63 

EPPljWfrfifcv- h 2 0 1 li, >f ^^KjftSfUijgT, itUn-7 13 1-1 

3 2 t:J:orffl«tHP 1 3 3 tMLXffim his 4 l 3 4 KgftiiSti&o 
, - h 2 0 1 i±mmt LTffiffl^lCJttt^tLSo 

10 0 6 73 

iie^>?yx7 HB^iw^f >^Mtti oco^t, mi 

[0 0 6 83 

4 >«IH3MM>^* - h >; r/2 0 ^litv^o 

[0 0 6 93 

@1 (a) • (b) KTF-fXolz. MHZ, J >?ii-YV v V2 ObZltjy? 

as (£fm) fux(i\ * o, j -71^ ymmmcD&jini%wi£x$>z><< >^wx 

#:2 2^Ix.f)*itv^ 0 
[0 0 7 03 

fit, -f>^>^2 1<7\ tfilxJi^cffiK}^ Ep^A^ Kli:^f>^^M 
[0 0 7 1 ] 

SK>^i&f«3i*k jy^tcti, ±.ujy?9y?2 imo-i y?mm 

) , 1" >7«f^-7 - 4S» ±|E^>7^>7 2 1<7)> tfflx. 

ui^^wv^o itLHio, ±ie-7>f 2 3ffMfi9^^ y^m^^-- 

S*ifc>r >^iM3^ U>»P3a) t±, > * * > * 2 1 
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[0 0 7 2] 

ttz, mi (a) - (c) i/ZTj^-f x -9 ic x ±is>f * >^ 2 i^<tm 
«® (Ifcws) t Lto-w^ttuis (tosp) 2 5-2 s^iwbft-cv^ 

o 0 , ±|E-f >??>?2 1 ^O-f 3 Kli, .r ?M 

K3^ft#t^.J: ; )i:-M(7)ttllll2 5 • 2 5 7& ? f£lt <btLTV^ 0 
[0 0 7 33 

±IE-f 1 0 (i, fll^y K 1 Hflj&»k, ±K"7 ^i^2 3?:^U 

itw.^\£-ftzsb<D%i±Tkfrtfhz. tx\ ±M^ywy?2 ii*nci?@£ 
fix ^ > ^ s- y k i n#t|&-r & o 

[0 0 7 4] 

jiisen^ y k i (±. fOx.{i\ * y ^^mmmmz 1 %-mmfz *)m±o 

. 4 9 c c (0. 49X1 0-6 m 3) co4 >?£n±tBU DitB tc <h k&oT, [b] 

^{£*£^i&3 C^&EE:ftf±, EI 3 K*rfcfc 9 t:EE*^-y2 6 HT$iJ;e-?? £ £ 
J: ? C^otv^o $7^ £p^y K 1 t4 y9 il - Y >) y v 2 0 £<7)g£S(2, 
Wx.H* £P^ ? K 1 COMM. ( P h ; ^ y KtKSRJE) # ? 5 0 mm, A > 9 9 > 9 
2 1 coy^M (P i ; 9 y?fcW±) ^3 0 mm htzh X 0 KR1I$*lTV>*o & 
ib\ ^ y KtKSIE Phii, £P3^ y K 1 <7>D±m J X/n a — f > * 

□ 24 K^TKalffi*^ o £ fc, * > ^TKMffiP i (i> ±IE>f y99y>72 HZ 
4 y 9 tf~7 )VjcMZtlX^h §U>f >9i±m y9m^U2 4 ZA~LX±m 

ep^-y ki tcm^Lct^ tlrz> t %\,z$lZZ>4 y9 9 y9 2 \ (Di^MS.^^ 

o 

[0 0 7 5] 

±ucD? j )^9 2 3 1±, in 4 n^i-i -7 tc, mz-&^y-y\s^tt*m 
&&£v*ffi&tLxm^xmmzMfr&tfj;L7izLxft&ztix^&<> ttz, ± 

[0 0 7 63 
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^-v: 22/ 



fit, Z.<T>4 Vti]- h 'J y V2 om (HI (a) - (c) H^-Ti^K 

<7)}£tfjmH2 5 • 2 5^<7)-f ^j&^LWSfifcfc -f&;b*>> &fctimS2 5 
• 2 5 IS K >T > 9 < * o tz t £ , ^«SI 2 5-2 5 K »±*SE**SE 

[0 0 7 7] 

fcB#Wiii*tfc<z>iw#£, m5-7 izm^xmm^mwir&o m 5 Rime it, 

±JB>f >^-F'J';y2 0i:^>^ SrSI^: L «b > * LTD±tB 

[0 0 7 8] 

tr\ ±m\i¥^v Ki*ra&, -r^to-b^ y? ?y? 2 i\h<dj y ?*mm. 

Ltv»<o 

[0 0 7 9] 

3lz±£%®.5\t}tffrfr&z\tl l z£ V)7J fr? 2 3co|H?PgK2 3 a (HI 4 #fls) 

tf&^fzZt ^LTV^o 
[0 0 8 0] 

■fta-hh^ ^^HiWt^ttUC'f >?WM£2 2<D*.)V2 2 a (HBP 
#^Mi&3 tl^£;ftJ±7^ y?W\XW2 2<D*.)V2 2 a<7)Ea#EE. o£ ^ 
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^-v: 23/ 



^>^c7)^^^^^(i7^r;i/^2 3 KPJSIU 7 1 )V9 2 3 <7)|i3ngR2 3 a i)K 
4 >?m&m&3 iZfrfr&MEE.*-£M1-&£ *) Kfc& 0 fit, 4y?<DZh%: 
SifClfot, <f >*Mlte2 2 7^^2 3<7)riP^2 3a(:^ 

-f%t>*>, 7J)V? 2 3lZ£Z>$&Wl±tJ (m±ni±) PmitMi:±#t5o 
<£<D&, ±m\\^ v K 1 h \K.tf±M7 -i )V 9 2 3 \z «fc h B5#ffi* P m 
%Mz.2>t. 7 4 JU9 2 3 comnU2 3 a tCff^&SftTV^'f y >; * =-7.ii 7.<F> 

[0 0 8 13 

»*sriftmi-&aetw^»t&7>f 2 3 tra&f*fcfc& j: 5 4 y?*mm 

£<fc -9 i:lf Lty'J >^3 2 >^f|^a-7'4 Sr^LT^^S!l3c^ 

[0 0 8 23 

f-U, ±IEv'; >^3 2 K»ficLfc>r >^«fi-74 ^Lt, 
fcv^vrfcfflnf, 7 ;V * 3 1 tCftfK 3-frfc>f > * >f > * OttteJStftK 

& z>&w*m\--? &tztb\z^ 4y?m%^^-7*4frb%%4y?mmm3ft 
zmti&J y ? ort* (>f > ? a f i ^ra^^r 190. 05cc (oiH 

. 0 5X10- 6 ra 3 ) o izmBW, Z\<Dt %\Z7 >[ )V? 3 lKriv^&ft 

[0 0 8 3] 

) <o*#£ (iiiSflUSF) , oi^ 7 ^ ^9 3 i<Dmnu<^>±^^^m^rn 

3 Kri»j&**ftJE, 1-^Jb*>. 7^i^23 (±f£ffliJ^^i3V^T{i-7^;i/^ 3 1) 
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mm 2 0 0 3 - 0 2 0 9 1 2 



^-vl 24/ 



[0 0 8 4] 

£<?7 7 (El 9) iZ-f&ZtlzXiomtLfZo 
[0 0 8 5] 

^MfJgF(i. 7<;^23 (^r>i7^^) <DfflnU2 3 a?) 
[0 0 8 63 

icMKj? (N/m) co?»-C^ >^0>!-X*^^fMt^Eid (m) <7) 
Rff^O^PSI5tc^tt^^#l±^ (illTJia^lgfETj) Pc (Pa) (±, 

rie-^ (1) 

Pc=4 7 /d •••(!) 
[0 0 8 73 

^mm^fm^&^x^ mi^m^&^z&^x 

[0 0 8 83 

JrZX\ JifS-^ (1) coiStld (m) izy 4 2 3<D : MmmmF (m) 
£ftA1-&- fcH«t *K B£#J±2/P c (Pa) £ LT7 ^ 2 3 =fc & E&#EE 
TjPm (Pa) ^PHt^MLT-^ (1) K «fc «m £ ft & fl" 

[0 0 8 93 

(iRS-eti^ < , MMmmFli, 7 4 )V? 2 3 <?)|!flP£l$2 3 a Oft/J^f ips^lS 
#1-^<7)H^L-C, 7^^2 3CJ:^^#)±7jPm(i, 7 >f )V9 2 3 WHPfflJ 
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^-v: 25/ 



[0 0 9 03 

£z\X\ 7^^2 3t:UE»Pm (Pa) (i, 

4 y * (nmmwft 7j (N/m) m&mmF ( m ) t£ffl^-c, mm&mmF 
if2m^jELx, Ttmrn^ (2) 

Pm=4 v / (vT2 • F) • • • (2) 

[0 0 9 1 ] 

&3izfrfr2>nK.kL. mm*, yj^? 2 3<nmmnf%Fk lt. gsc^t 

JE^jPmtatafllflSF t<7)«^7 7{:tl, m 9 IZtf-T ti2> 0 
0 9Kj3v>t\ T^J fig] 8 K^tlfcilUSfc^U ^l*§Ui-bfEf|gb£ (2 

[0 0 9 23 

7 1 fr? 2 3 K «t &BS#ffi;ftPmf±. 7>f 2 3<7>P^Pg&2 3 acO^^C^ 
[0 0 9 3] 

ZtDtztb, *mM<r>m&-e\*. IH6 H^-r=t -5 fc, -f ^^#t^lf&3 
M^7<;^ 2 3 ^ct&B£#EE7JPmt&*K 7 ^ 2 3<OiOl35(:M$ 
tLTV>^,^ y?<D*-7,i]* (4>?WLW) m$LKXl®.\&mM2 5 • 2 5^?>i 
£««SBK££W S £|J&U Sftttitt2 5 • 2 5 H«t^^mffitnHi* ? ^f5EO'litJ2JL 

7*7^ U <f >^o^-x^^^?ttL^>|^#i±73-e^)^±lB-7^ 2 3 \zx. 
[0 0 9 43 
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^-v: 26/ 



L<IJ:7^^2 3«E*) £2. 0kPa^TtU: o 
[0 0 9 5] 

:w±, s?zmm± ta-r >f y?m&&conj± (4s?W. 

2 & L < fi"7 ^ 2 3 CD$&Wf±Jj) &2. 0 k P a J^T"-C&tt*U2\ >f 
>^1£*S^§§£1-&JiJEt3et 19 7 ^ 2 3 ^)PiP^i:M$tLtv^^>^ 

0 jo J; ^112 1 itZTF-fX o tc, K 1 60P±tB/X;n a<7)^^ {J X)V 

[0 0 9 6] 

j s? ij- y U y v 2 0 \zHrt2>4 stWM.Vf2 2 '<D&mit<r>tzib<nW 
[0 0 9 7] 

HI 1 ( a ) - ( c ) tc^i" J: 9 K> ^^*.-F'Jr>'2 0fi, -f > * ^iRf* 
2 2 t LT(?)7 St tSt 2 1 £mz.&4 StiJ- Y 'j 

, >ro7*-M-t^ st t st 2 iftizi±mLX)\mztix^z>o 

[0 0 9 83 

^iimft^i&nzftr^&j st\u 4 >?jj-h>) v y2 o izmz-btitzj 

y?m&U2 4X$>Z>Vtltis X)Vl a (H20#BS) ^ILt^fj]i:J:ot, 
^>^*-h'j7y*20W^ £P3^ y V 1 ffiiM#tfi £ *l& 0 
[0 0 9 93 

[01003 

- ^pga £ mm-? h fzfrKit, 4 st <nm& ttzfcctzj s? mite 2 2 mm 
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v\ > * # - h >; y v 2 0 K:fctt&£5e£JEP *iW5e U f£fttg§t^l&it£ 
[0101] 

• >f > 9 (ry^MWiti 7 = 0 . 0 3 (N/m) (=30dyn/cm) 

• -i >9<MfotiLp = 0. 07 (Pa • s) (=7cp) 

• >y~&/& : h 2 o. #yxf 

•^f>^W2 2 <7>-fc;i^j£N = 1 . 5 7X1 03 (i/m 

) (= 4 Offl/inch) 

•^^Wft2 2 (7* -aw) : * 0, J 7 y 

•^^-PJ-r/2 OFW ((BWxH^fVXffi^L) 
WXVXL = 0. 0 1 5 X 0. 0 7 4 X 0. 0 3 0 (m) 

r/^-F'j7y'2 0 (^>^^>^2 1) KJRiW LfcB#<7M > 

[0 10 2] 

[0 10 3] 

• J±mmR M>?*-h'Jyy2 0 Kffil83ftTJDUflSftrt:l$0>r >y~#- 

• -b^?BrJSN (fl/m) M > ^ * - h 'J 7 y 2 0 t^X^t^i^)^ > K 
#2 2 (-7*-A^) O-fe^Jg 

• JEiS§B#<?M y?ym&2 2 O^-tiVfSM (fl/m) : >f 
V'**- h >; r/2 0 ^EEiB$ttTTO^tiTV^B#(7)^ y 2 (7 * 

• yjfEMQ (m3/ s ) : >f > * OSES 

• S&jf r (%) : >f > * # - h >; -y v 2o^f> ol&aEffiS dH&K^ffi nTBBfc 

jy?wm +4y?ftm& m^y^wm) 
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• >f > * ±R«F$5c^JBE P u (Pa) : >f > * iJ - Y V y v 2 0 > * rt* 

• >f V * TiH^tE PL (Pa) : >f > * * - h y V 2 0 f*3<Z>>f > * # ? 

*rt*#«K filly K/^te'TM >^Iit L^Bt^iiJ^^tLTt-f >^-HJr/ 

2 0 K*3lt*£5££EEOHi!Mit 
[0 10 4] 
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£o fit, *ii<7)fl-eii, 0 6 H^-fi d H±SSBS#EE*Pe^ Pm. 4 

mz^ 4 >?i&mm3<7)K.tjm&p ?y?*m&p p m >p E >p 

[0 10 63 

tt t >r y ? ±mm &&ni± Puii, * > * ottteJfitfcK <t & . ?rj&i-& 

[0 10 7] 

-hSBiHj£K£v>-c ii, <iyz <D&Wt>l±, 4 y ? ii- Y v i/ 2 0 <D^ 

JRpH-T y?±M%* \z4 y?jj- V -jV2 <d<7>mW%\z4 ytifrtmfk 
[0 10 83 

>f >^ h V y v 2 0<7)nZ&3 4 mm7?&*U£\ $^$^2i:t 
& fc, >f > ? <?>JfcM y \i& 1 . 0 -C* £ t*?f ^ Ji, TKsR-e 6 8 (= 3 4 X 

2) mm. of 1)0. 6 7kPa^g^5, £ — &ftJKJ£ < ffi^fc fix ^ 
Z>4 y?1j- Y 'J y vOE&$t±8Efc4 OmmWTt*!), iOIt^f), 0. 8 

[0 10 93 

jy?<Dimt)immmt>r ? bzm'3<%mj£t}x$>v), i±.mm<n^)V&*. m. 
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#) OH^-fc^JgM (M = N • R MfiU a^H(iM=N • R) HH/m) «t 
19, ffiWm3F*>-fc;W&d (m) t±, WTOfflM (3) 

d= 1/ (N • R) • • • (3) 

■C^$*i;&£i:j&*fc, -e-<0BS5#JE*PE^, -t^MN («/m) RtflEiffisfs ( 

r) t<Dmm$. 4 yt^mmwh* v (N/m) t-r^t, mz-utt (1) 

StfJilBMIfc*; (3) rt»t>, TiBM^ (4) 

P£= 4 • 7 • (N • R) • • • (4 ) 

-e^$tL^> 0 Lt^oT, >*T&B#£5££EEP LJi, ^Jg-fe/l'SJ&M (M = 
N • R ) 7& ? 7 . 8 7 X 1 03 (fl/m) J£JL_t 2 0 01@/inchW_t) 

-CfcfLWT, 7KSl*C0. 8 6 k P a, 8 9 mmJ^±cO{£ff h ti& OT% > 

[01103 

-e&tt*u*\ >f y?m%&^£.-f2>nJ±bzx, <i>?i>w&*E.izii:i) > P±m 
[oiiij 

*£TN Ht^^tSM^l 2. 6X1 03 (ffl/m) (i"**>*>, 3 2 

OIB/inch&T) -C**ltf, s 9m^^%mt 1 . 5 k P aJ^Tt^l), 4 

> * * iiictt ffi -r * t § & . -7 - v y i n o r >r > ? o^^^^^nr^ k & £ 

o 

[0 1123 

&<h, El 1 0 ic^-t J: ^ 3»r (%) (±, R<7)^ ^jfcx.tLtfN • ROflt 
rt s *bn?**OK#oT(B:TU (HI 1^1-et^c, f^-fc^&M (M = N • 
R) t5 s 12. 6 X 1 ()3 (fa/m) (i-fcfr*, 3 2 0j®/inch) < 
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#f£<hLTfi, ^^;^JtM (M = N • R) ^12. 6X1 03 (|/ m ) Jil 
[0 1133 

iot, ±ie-r h; y v2 o nt^^fSM («/m) (m=n 

• R) 7. 8 7 X 1 03^M^12. 6 X 1 0 3£$tJ£-f & =t 9 Kf£ft1-& - 
£T\ >f Y V 7-/2 0<7)*MB#C^ >*a^ffij£K»*i4i:i/*o£Ka 

#*£3fr!fsj: <ffifflt«5It^-e§4o S<bK> ±iEO«j£KJ:*U;jr7. 8 7x 
1 0 3jLjJL_±i-e <> 12. 6X1 0^TX$>fi^X^<DX% 4 > ? WiWLfc 2 2 <7)f£ft 

[0 114] 

8 7 X 1 03 (li/m) HiBlJ^5e^ffi-e**>f ^^TR^Se^EP L 

t5 s 0. 8 6 kPaJ'Utftotv^fcHi:, H^-fc^?&JgM (M = N • R) rt ? 
12. 6X103 («/ m ) &TT**USr, > 9ftft&<Dni£i* 1 . 5 k P a 

[0 1153 

[0 1163 

S-f\ jE^fci-^feft^, J±HNSR=5. 5, v^»Q=8. 17nm3/s ( 
0. 4 9cc/min) H^tt^ >f > ?±l&B#^5e;feEEP u = 0 . 62kPaC 

miiE# 2003-3106949 
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[0 117] 

— l±^R=5. 5. »SlkQ=8. 17nmVs (0. 49cc/mi 
n) \Z&\^h4 >^TI»3oe;§IiJ±P L= 0. 9 9kPaWat, #f-^t: 

Rlli, ff»$Ri:oi,>t, J±*P£R=5. 5 KMLXJEj&ikLfz i> <D~e&>2> 0 
[0 1183 

-ett-eti, fe*i:i3^tRs/R2 : &»tiJL, »^:*v»TRe/R 

fi JESt^ R Jt m 1r h - t t> & o 
[0 119] 

[0 12 0] 

fcT. -* Y V v V 2 0 l*J<7M ^*a*±R£^*$:h/rv>&l$0£j£ 

o 

[0121] 

>f Y V v x2 0 tc-f >^ift^£*iTv>&B#ti(i x 4 2 ( 

te^OJE^P 1 -*K»^COEE*P 2) , i" ffittffii:Uf^« 

EI 1 2 H^-Ti ? cnfOfjg (#-b;i/2 2 3 a ZFlfZomffit frtz L, |£t?g& 
MiAP (WK^OEE^JP 1 -«PK»jS«)ffi*P 2) , -r&=b*>, ttttlS 
Jn:m:«5«PKK7)JE*tH3feP^m:o-ClffKrtO?K U>?) i*«*irv^ fc&jg 
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-rhz.ttfx~hh 0 m \ 2 iZTFirX o UR^OtM^ (#-b;V2 2 a) £v,t*i&7f; 

» (q) <Dmt&m, w^i^^^i) ^v£ti-5,^ >^ov£scosi^fi^rL 

IQi (m3/s) t-t&t, mmMQ i (m3/s) ii, TfS-fest (5) 
Qi=Pu-^d 4 /(128-/.-L) ••• (5) 

Pa) y?±mW%7£ni±. dlZW^mZ (m) , //(i^>^(7)^S ( 

Pa • s) , Lti'ffj&^v/StS&JI ( m ) -e^,^> 0 
[0 1 2 2] 

d (m) &i±ffim<n-£)i'&£fr%-t-£. i±mm<D4 y?m.m*2 2 ( 

7*-/^) <7)^-tr;i/^J^M (m/m) (M=N • R) i*), J±*gB#<7>-b>MI 
d (m) fi, buKL/cJ:?K, TIBM^ (3) 
d= 1/ (N • R) • • • (3) 

[0 12 33 

2 0|*I^I|X#$^LTV^(7)-t:\ 4 y?mXfo2 2 (7*-A*t) «^^2 2a 

in 1 3 u^i-ct -5 c ft^s-e*^ <h#x.<btL^o Lfc^ ? oT, i±mm<D 

7*-At-tT^^i3tt^-b^2 2 a(i, EI 1 3 Ki^-f X d fc, 

^z-hti&o Lfztf-oX, !±MB#<7)-7*-A#T^tCi3tt^-b^2 2 aO»* 

*4^«Nd OS) t±, TIBBIE (6) 

Nd= (2/f 3) • S/ (d2) • • • (6) 

TmZti&o fc*s, ^ (6) S(4, _bfS-r >?*-f'j7 2 0 U * > 
*2 1) Kffi»$*iTJDUrt$ftfci: £<?M >?MMfc2 2 Ottffl 
ft UBWXJfcfrV) Zm-To 
[0 12 4] 

U:#ot, ±IBWffe£ (6) xmZft&%k<DJz)V2 2 a^f»^^SS-^ 

3/s) (Qt=Qi -Nd ;aU»ffi) 14, ±IE-^ (5) ^CWcM^ (3 
) • (6) X 19, JJJLTOM^ (7) 
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Q t =Q i • N d 

= [P u • n • dV(l 2 8 • ju • L)] • [ (2 / f 3 ) ■ S/ (d2) ] 
= A • P u • S/U • L • (N • R) 2] ... ( 7 ) 

(HU 5$*, #lfcA=2. 8 3X10"2^t) 

) 0^-t;i/?BPJRM (m/m) (M=N • R) (D 2 m^KitMLX^^ Z t^t> 

[0 12 5] 

±SEW«5$; (7) J: 0 . Ell 4H^"tntt^oa£J»*«l5eLfea»«[-C*4 
MiQ t £3fci£>fciBMft«\ ^2 tc^-to 
[0 12 6] 
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2 <Dm^, itiE^ k (i 1 3 . 
[0 12 8] 

mt Lfc&tfcJtR d/Rm^ HI 1 6 fc75"t" 0 HI 1 6 lC^i"«t d X5& s 0i£# 
Ot^lir d/Rm^lt^)^^ X^dm/2 (H15#M) Ki5o*< K# 
otRd/RraMt^^t^Tj^o ^OtfctfJ: »K ffiiE#&k=13. 7 
5 £#3§H-&fc, jE&ffc*;M££ 1 L/it X=0. 4 8 80fiiTRd/ 
Rm=13. 7 5 £&& 0 -*l{«S&£, lEmffclSSO. 2 lt"li^2 2a 

[0 12 9] 

iot, ±fEMIEflMS:k*rfflv>-c, #tM*Qc (m3/s) (i, TffiM^ 
(8) 

Qc=Qt/k • • ■ (8) 

UfiU itk=13. 7 5*^t) 

j&Wi, ±ffiW^ (8) t:^^ (7) £ttALT, TISM^ (9) 
Qc = (A/k) -Pu-S/tr L' (N • R) 2] ... (9) 

(tsu ^:«t», flMBc (A/k) =2. 0 6xi0-3^it) 

[0 13 0] 

k *lv»s;^:J: •) , 
Q= (A/k) • P u • S • /Vfx • L • (N • R) 2] 

[0131] 

Sfc, ttttl£ia:iCJ:**KO£E^ll^ (JE^MAP) tf>3ffi»ttP v (Pa) , 
Pv= (1/A) • |> • L • (N-R) 2/S]-Q 
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(1IU ^ MA=2. 8 3X10-2^) 
[0132] 

Mif^ (8) , (9) fcH#U;:±IB<&ttiEte&k= 1 3. 7 5 

1fi&<0/±^tl:£ (ffMAP) O^m^i^P// (ftBE^i) »Pjk 
(P a) {±, 
P ^ = k • P v 

= (k/A) • [ju • L • (N • R) 2/s] • Q ••••(10) 
(tfiU 5£*. (k/A) =4 8 5 



[0 13 3] 

^-T% _tEM#S: (10) £fflv>T, fKOE^jtl^ (EMAP) <7)3Sf& 

3 »e* q (±. t=s§ i *mfc i) (Dnmmm^-to 

[0 13 4] 
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[0 13 5] 

flfttoflE**^ (OiAP) olfmiiP^ dftbEE^M) fc^v* 
±ISR#^JIJ±P u <b<7>Jt£P,u/P u ttStP&lt^Se 
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[0 13 63 

ttz, mi 7 ^2 <h^3 t£Jf7~7ikLX7ji-fo m 1 7 tc^-Ti: o S 
I^^^O#mffi (#tb£tl^P^) KJ:&£5e£EEI±, HP^UiiJ^L^^ft 
J± (-f >^±Pm^^EEP u) <h X < -tLtv^C h t^t^&o itz, 4 > 

[0 13 7] 
[0 13 8] 

yzij- h * y2 oi*j?m >^^tpi^ -cL7W&«£*i-cv>&^Bt A -f & 

2 2 (7* -MX) <7)TS(0-b^2 2 a^^f t^^t^t^-i^o 
[0 13 93 

Ltzffo t, El 18 (^UIEE^nW) &OTI19 (it^^m^n^ 
) H7jti"j;9^> ^frtWlS (-T y?(D*=.7.i]7,) ^HUI^P t (Pa) 
(±-fe;w 2 2a ^^Wt^^-fZ ttf-?£ & c 
[0 14 03 

ux) oei#i±^pt (Pa) , 4 y>72-y-77-i mz&if&j y?m. 

W£2 2 ^cfc^M^PE (=P t) fi, TIS-^ (11) 

Pt = 2 - r cos/?/ (d/2) •••(11) 
i:iotg|$« 0 v &mfo<DM (D^MWch (N/m) t 

^f^fig (m) Tab^o ^ >^M#2 2 (i^ >^^^LT}fttt4<7)^ 

5t ( 1 1 ) f±> Tie-I^ (12) 

Pt=4 • 7 /d •••(12) 
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^-v: 41/ 



(JBMKKttP t = 4 • 7 /d) <h LTitit^tiio 
[0141] 

L/:^t, hub£M#^: (3) 3fe^U±fS-^ (12) J:»K -f>?o#TO 
2 2 r<fc£B5#EE;tJPE (=Pt) (±, HuffiM^ (4) 
PE=4 • v • (N • R) ... (4) 

[0 14 2] 

(4) cto, y?mii$-2 2 (Dmm w y^cn*-***) ok 

#JE*JP t 4:^*^*4:, $4C^to 
[0 14 3] 

[*4] 
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M (NX R) 


d 

(mm) 
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( k P a ) 


P x/PL 
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0. 8 2 
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4,724 


0.2 1 


0. 5 7 
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6,299 


0. 1 6 


0. 7 6 
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7,874 


0. 13 


0. 9 4 


1 . 10 


5. 5 


8,661 


0.12 


1 . 0 4 


1. 0 5 
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9,449 


0. 1 1 


1 . 13 


0.9 8 
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1 1,024 


0. 0 9 


1 . 3 2 


1 . 0 3 
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12,598 


0. 0 8 


1 . 5 0 


1 . 0 0 
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14,173 


0. 0 7 


1 . 7 0 




1 0 


15,748 


0. 0 6 


1 . 8 9 





[0 14 4] 

Tmm^ns.p Lcwnitp x/p l(±. m&i-eab&o-c, -o^tiw^c 
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[0 14 53 

±£Z (-b;M£) ^1/ (N • R) <7>J > ?W.UVf2 2 (7* -Aft) (7)-b^2 
2 a (2§1£) rtOiSM U >?<£M~*#>0 <^BS#JE^JPe (Pa) ^\ >f > 
[0 14 63 

m-Ct > ? 9 > ? 2 1 <7M >?&&n 2 4 «t^£f&i£^[6]<7)«*«£ 

<?M y^(DimM^ £ h (m) t-fZt, 4 >?<DAmi±.lZ9. 8 X 1 0 3 • y 
• h (Pa) -C^Sti* _tfEM#5£ (4) K *3 It * ttl^E2J Pfi (Pa) 

4 • 7 • (N • R) > 9. 8 X 1 03 • y • h 
1 3) 

7 • N • R • B>y • h • • • (13) 

(II U ^ itB = 4. 0 8X10"^it) 

£ * c: t &>&m-v & & o 

[0 14 73 

tfz, ^>^-PJ'r/2 0rt HJRitt £ ftfc#t3B|-C«M > * 2 2 (7 

(D-t^mm, oiOH^-t^JSM (ffl/m) (M = N • R) li, 0IJ 
xJ£-b;l^JtN = 1 5 7 5 (ffl/m) (=4 OflS/inch) £JE*fipR = 5 "CJEIi 

i|X*fl-r&::£KJ: y?mx.i$2 2 (7*-&tf) b\z 1 0 %oje*§£ 
£»t*fc#. 



mfjE# 2 003-3106949 
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^-vl 43/ 



M= 1 5 7 5 X 5. 5X1. 1 = 9528 (ffl/m) (= 2 4 2 40/inch) 
±fSia#5$ (13) tcH^-t^JKM (fl/m) SrftXi"&t, TSBM 

#5$; (14) 

7 • M • B> y • h •••(14) 
(tit, MB=4. 0 8XlO"^it) 

[0 14 83 

>f >?m%n 2 4 KW-fhJ ^sWimMZ h (m) , *K ffiftO&i*-? 
>?C97KsIi^£h (m) (±, iiHtO^UfcHTfi'f >?TO#2 2 
[0 1 4 9] 

[0 15 03 

L<, iot, TIEM#5$; (15) 

7 • N • R • B>2 • y • h • • • (15) 

m U ^tf, #&B = 4. 0 8X10-4^^1") 
Xi±, TSBH^ (16) 

7 • M • B > 2 • y • h • • • (16) 

(lit, IIB = 4. 0 8X10-^ff) 

[0 15 13 

. WSULtzX 7 KUfo4 0 mmWT^ < Iffl^$*itv^ 0 z\<ntz*b^ 

£2£i-&t, 4>*WMfc (y*-^tf) <o-t)v mnu) ^^tt**#»* 

BK#ffi2jti, fiTIELfcJ: 9 (CO. 8kPa (0. 08mH 2 O) £iBJ£1-*£t 

mtiE#2 003-3106949 
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^-vl 44/ 



7$ ? S3:L^ 0 iot, ±ffi-r > ^M#2 2 (7*-Aft) <D-te)V 2 2 a Kj3 »t 
-6*#W*tt#£E*PE (Pa) Pe^ 8 0 0 Wi#^i^t^> C t L 

[0 15 2] 

iot, BuffiMi^ (4) ri>£>, TIBM^ (17) 

4 • 7 • N • RSs 8 0 0 •••(17) 
TSBW«5$; (18) 

4 • 7 • 8 0 0 • • • ( 1 8 ) 

(Dm&ZffiB.-f&ZtlzX ^f>^Mft2 2 <0-t^2 2atc 

i3tt-SK#EE*PE (Pa) , o£ 0> -f>^M#2 2 <affc# 
0. 8kPa (800Pa) J^±t:§oi a*-e§: , O^-f'J'yy 

[0153] 

mi 7^?>, ±mm^ (4) «t o*^^tL^>3si^iit (sisrffi(S#JE* 
p x ) iz£z>ns.rf. mmzm^LtzMs. u ^^tk^^jeepd u< 

— StLTV^it7&**>*»4 0 ^-t^JSM (M=N • R) o4HK5&$K 

[0 15 43 

ep^y K n^t&p±ffi/X;i/ (>f>^yx/nj) i a<Djy?i&m 

[0 15 53 

* -7 *<Dfm&. M2 OiZTF-j-Xoiz, R^OPtmy X;woS* 2 
O^nu ft?^20 /( mi:L, HtffiyX;H aO^Sffll UX;Hfc#) frh, H 
£9 TORS 2 0j«m<ORfi&Sj&*JifflLTv>-& t^-T&o 

[0 1 5 63 

ep^y Kl tC^tt^tttb/X;H a«>f >*ftfctbJSi!&8c& 8 OOOpps, 
/ X;H8cfc 6 A^\z%^Ltzt £<D4 >?ffi.MQl) t Q= 8. 17nm3/s ( = 
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^-v: 45/ 



0. 49cc/mi n) t^ojttl, ^f^^OlIli, 
(8.17X10-9) /8 0 0 0/6 4 =l. 6X1 0" 14 M (=16 

p L) 

[0 15 7] 

tern {4 >?<D*-xiix) fiS{3^tt-2>Rit^<7)ii:gH^^5 {-^-To 

m5iZH^X, R$|^c7)ii:tlH= 2 0 ^ mt(i, .x* v v U-^jjaX^iZX *) , 

h hW^^tcS^it^ (EI 2 0#HB) ^LO^o itz 
, H5 4 1 ffitfl. 6 X 1 0- 14 (m3) (= 1 6 p L)0*»^H*3»t*, 
y X;v5fe^T'<7)-f y?<D*-7.ij^<DmmMW>*^M>Lt£^t§i / &t, 02 1 (a 
) - (h) k^-j-j: 9 >^^-X^^Oiiit*g*)^U«t *K 

o 12 1 (a) - (h) t±, ^>^«/X;n a ^ ibSfcffit 

m^7F-tmwmv&z>o witif, 6 o o d p ior/^^xy b-7 o, i 

1. 6X10-14-2. 0X10-14 ( m 3) (=16-20pL) 

[0 15 8] 

yX;i/ (^M^ff^S^i3V^T(iP±t±iy X;H a) «E^}Pn (Pa) (± 
, tufS-^ (12) l*Z±.mmm<vm£K (m) £TCALTTi£-Ht£:& (1 9 
) 

P n = 4 • 7 /H • • • (19) 

GK^KliP n = 4 • 7 /H) 

[0 15 93 

J>?<0&&*E.*:mzZ%:\,*.&m&flrli (P fx) < (Pa) "C* «K ftfcffi^ 

, mumi^ do) ^crtciSB— (19) .to, TsaMffc* (20) 

(k/A) • |> • L • (N • R) 2/s] • Q<4 • 7 /D N • • • (2 0) 

2003-3106949 
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(tfiU ffi& (k/A) =4 8 5 £^-f) 

*m%.LT^Z>£^tf&Z> 0 of 19, ±f£K#^: (2 0) £^IlJ-*U£\ TffiM 

#5*; (21) 

C • [/* • L • Q • (N • R) VS]< 7/Dn (2 1) 

(tSU C= (k/A) /4 = 121 £gH") 

[0 16 0] 

s/i. mm^^mA m/m) (m=n • r) *±ism#^: (21) tcii^ 

C • [fx - L • Q • MVS]< ?/D N ••• (22) 

(1SU 5*;*, C = (k/A) /4=121 £grT) 

[0161] 

±IS— (19) ^^TiaiL/:, ^-l^^^^tt^P±tH/X;n a <D 
E£fN±2jP n £^5 K^-fo 
[0 16 2] 

[^5] 





H (*i m) 


P n (k Pa) 




2 0 


6. 0 0 


1. 6X10"» ( C c) i^?sig®]#;.t^ L 


4 2 


2. 8 4 


1. 6xio" 8 (cc) M»#ji:<M.) 


4 7 


2. 5 4 



[0 16 3] 
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[0 16 4] 

L t^ot, >f > * ttf&M*>fcffi>& f 2 . 0 k P a J^T"e&*Ui\ >f > * ftft^ 
[0 16 53 

TsiiTs ifWM LXJ ffi&tf* £ *U >f > * JE £ ^ - x * X 1 

[0 16 6] 

■fc/U?&j£M4>±IR*±, 12. 6X 1 03 0@/m) (= 3 2 0^/inch) gft-C 

2C0mffic0^ffi^P E HJ;oT^:i^-r >^TPW^ftSP L (Pa) fi, 
mifrb, m-t^m^&^X, l. 5kPat*^ fW^y Kl a^TkHS. 
<7^>^?>^2 1 <7)7RgI(iil#4 0mmgJSi:«Ix.r^$^&O-C, piu#?> 
-g-ft (P£+Pi) ri><b&8j2. OkPaWflttl^Mo 
[0 16 73 

JUJL±Olftf4-iBi*S:»3ffii-&t, J y?m.Wk2 2 (7t-A||) <9-tr;i/$FJ£N 
SC^EEiW^RtwR^^nS^fKl^Toa^ t*&o if, HuffiMt^ (13) 
5&*<b, TfBBB^ (2 3) 

(N • R) >y • h/ ( 7 • B) • • (2 3) 

(tSL, ^ §tB = 4. 0 8XlO"^if) 

tBIE#2 003-3106949 
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^-v: 48/ 



tmhfiho tfz, mtmi&j*: (21) **<b, 

[7 • S/ (C • D N • ^ • L • Q) ]0.5> (n • R) •••(24) 
({IU ifC= (k/A) /4=121 £gH") 

*S^RKIM*$*i&IM*M±, ±HBMi^ (2 3) • (2 4) 

[7 • S/ (C • D N • fx • L • Q) ]0.5> (n • R) > y • h/ (7 • B) 

• • • (2 5) 

(lit, 5*;*, MB = 4 . 0 8X10-4, MC= 1 2 1 £^-f) 
[0 16 8] 

-f>^M#2 2 (y*-Atf) oHHflLffioHg-fc^afJKM ( M = N 

• R) (ffl/m) KSSJfcSfi-S&ttfc Ltli, JLIBt |W|^|tC LT, buISM^ ( 
14) • (22) 

[7 • S/ (C • D N • ju • L • Q) ]0.5>M> y • h/ (7 • B) 

• • • (2 6) 

(ffiU MB = 4. 0 8X10-4. #i£C = 1 2 1 fc^f) 

£&£o <toT> ±gEM«* (2 5) X(i (2 6) £ftJE.-f& £ t K X 0 > ^ > 

* £5efHtf&-f t%Z> 0 

[0 16 9] 

• ttJ^ /£ = 0 . 015-0.15 ( P a • s ) 

• >f > ? <7)^M5S^J 7 = 0 . 0 3-0. 0 5 (N/m) 

■Jy?mMW22 (7*-Affi 0-fe;HfN=l. 5 7 X 1 03-3. 9 
4X103 (i/m) (= 4 0 - 1 0 0l@/inch) 

[0 17 0] 

• tt«^ = 0. 015 (Pa-s) 

UJaE#2 003-3106949 
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^-v: 49/ 



• 4 y 9 (D^MWch rj = 0 . 0 4 (N/m) 

• 7 *-A#<7)-b;i^JB£N= 3 . 15X103 (i/ra) (=8 0i@/inch) 

[0 17 11 

y 4 )V9<D?%ntfJ y?nMXfa2 2 (7*-A;f=t) <0-b;v 2 2 a =fc •) v>*3§ 

7>#7.) OBS#JEfcP E (Pa) , oi^ ^ >7^>7°-r Y B^l&lj-^-f >^ 
ltt2 2(0|#aPE (Pa) T\ >T 

o 

[0 17 2] 

JR#2 2 0«t^2 2 a <fc M-S < Lfc*&£\ ^f>^f)Rft:2 2 ("7 

*fflv^v»J»#U*i, 7^^i:Ui#J±*Pm (Pa) T% >f > 

[0 17 33 

iOfc*, 7 >r frtKDfflnZ-i >9WMfc2 2 cO-t;V 2 2 a «fc <9 < Lfc 

*§£\ ^>7iMC4i:^J±4 2. OkPaJilTtt^t:ti, TieM^ ( 
2 7) 

Pm=S 2 0 0 0 (P a) •••(27) 
[0 17 43 

y j fr?tz£z>mwj±7jpm (Pa) ti, huib-^ (i) &mzm& 

5* (2) K^LfCcfcd^ ^>7<7)^®^ 7 (N/m) 7 * ;l/*O§BP<0 
of 19, ~7 4 <D'MiHk%^B£ F (m) fc-C&£*o Lfc^T, PmsS 

2000 (Pa) t-r&Kiz, mm-i^ (i) afcinc^Bb*; (2) xn. y* 

i^(7)MfflS^F (m) ii-TS TffiM#5S (2 8) 
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^-vl 50/ 



Pm= 4 • 7 /F' • ■ • (2 8) 

(Hi, 74 )v^<Dmni)m^<7)m^t¥ f =f, 

-e^^^liF' =vT2 • F) 
[0 17 5] 

cfcoT, ±gEIW^ (2 7) • (2 8) ^<b> -f * 2 11fflO>f 

&m&zn<?>-u^ rmmi^ (29) 

F' =4 • 7 /Pm • • • (2 9) 

Z<7)i&V>Wi&teF' =fl • F) 
^irtCflfrlBM^ (2 7) *mfctZ>-7 4 )V?i)mWhtlT^Z>Z. tX\ 

ABE (7^^(a^^OPm) ^A 7 Kl«/X;Hai:m 
^•r*i8l5lffi* (/X;K7)Bg#BH^P n) (Pn>Pm) £: 1" * - t § 

^ o 

[0 17 6] 

K f&^-T -2) ft EE K *T *> J# , 7 4 )V 9 <D ffl □ U IZ $ T v ^ ^ - * ii 
Z<0$LM 1 SB&Jlztt*>B'?X'( >?*m3\L, muU<7>*-7,ii ^^IlL, CO 

"9 Cli:**-eS*o -<7>it^K:i3V>T flirlE Lfc <fc d > * 

J&SftTV^^-^^eOf^BE^T (oil), Pn^Pm) , #HfJ[IS&#J± 
* (Pm) J;H/h$^t, S X)is9cffi<7>*-XlJXte&&L, EP^yKll*! 

[0 17 73 

oi^ > ? £ * k 1 & t § , -7 k 1 &4 y 7 1 
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fit, £<7M >9m3\E33. ttmyX;n a<7)BS#EE^P >f 

i]**mz>m^^ z&etfm^v Kioyx^i «9?ial-cl* d-^t;^ 

[0 17 83 

z\<Dtztt>, A yfZfti^y K l t i«;X4/ 1 a co^ 

.LIB?* (-7 >f UiM^JPm) «t «9 v HIS Kfc* «t ? tcf£ 

[0 17 93 

£ (f£ft) n^t-C, ±ISL7tWH«:«l«li-*Cli:7&*t?S«6o 
[0 18 03 

oft), ±f mm £ mJZ.-t %> it tb \z , M x. tf 4 > 7 3 1*1 > H^tfj tc Ji 

, lfi]<^ >7«*S*15§3<7)-SR (3S8B) Kl±, ^>7«B#K 

±ffi7 -rH^i- *^JEE^, ±§E£P^ y K 1 <7)P±m /X;H aKX&j > 
?m\]±1l£ 1) < flrffiMtesS (2 9) MtfK 
(2 7) Zffifc-fZyj >\/?^ of !9. TfSM^ (3 0) 

F' ^4 • 7 /2 0 0 0 • • • (30) 

-f-OffeO^tiF' = V~2 • F) 
[0181] 

tttft^OTSS^tizk^O. 0 7 2 N/m^ftTCt:^ ^ . ^fV^WlIi 
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tirj (N/m) ^Mil-f^ti:tB^^^^-^1g:M> D±tB y X/H a ti&tt & 7 X 

±-fZ> tzfrKU^ 4y5<n^mWftrj (N/m) (i, 0. 0 3 -0. 0 6?>$eB 
rt^I^i"^^^^ Y) , 0. 0 3-0. 0 5 0|SHrtH|£3E$*i 

<5> o 

[0 18 23 

7 (N/m) rt ? 0. 0 3 -hlfiHQ^ (3 0) #><b, tufS"7^^^2 

3 MilfflJKF (m) ^\ 4 2X10-6 (m) m±, o£ I) 4 2 ^mJJJL±07 

fc, 5 0 X 1 0-6 (m) <7)7 -f Srfflv^dfct?, 4y?Wi£?h 
iZfrfrZ&m* 7^;^23 H^aiffilSiEE^jPmfc 2 0 0 0 P a 

^m, o| Ox 5 0 X 1 0-6 (m) <£>J#£iC. 7^i^23 y ->i7^ A-^ 
[0 18 33 

fSP*81« (3 0) frh. MMtiimF (m) 6 0X10-6 (m) o$ 

-7-v>£^2 0%^-r^.t. F^7 OX 1 0-6 (m) O 7 )V ? £ 

2 0 0 0 P a JUJLT £ 1" & £ t tfX* # £ 0 
[0 18 43 

>^tt^IK3 Kt&^&^JEES: 2 . 0 k P a J^TtfS^ y yat«7 -f 2 
3^tfbtlTV^ 0 
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[0 18 53 

7^^23W«23a (ffig) K^^-f/l^ffJ: •) < fc*o 

[0 18 63 

L/:#ot, ±fe^>^yi7Meigli:J:W^ 7 ^ * 2 3 <7>§3PS|$ 2 

* 3 n iz^tmx z m > * ^ > xx * t fci&K y x^js 

^£Ut&y-*#* ri^il till r T y X ;u5fe5ns <£ «3 ^tmXIr 2>Zt* Rf jht? 
[0 18 73 

tmizb *) , >r y?mv&2 2 o-gisMw^it7 ^^23 cgwit^ 

7^^2 3i:IItLtv^^ fciRv»&tr £ t & < >f > ? 

2 2 LX^2>4 y?*W^y K 1 ^jj tJt#£-r Z>tz*b(D , 

[0 18 8] 

---e, HtrisL^«t^ ^ vtrii- y 7-/2 ortc7)-r >^^< fc&jtiifr 

W&JJPe (Pa) , o£ ^ -b;l/2 2 aMI UVi'O^^AX) 
^J±7JP E (Pa) »±, HtrfEM^ (4) KioT-S-A^fiSo 
[0 18 93 

-77. ztiifiSF (m) <7)7^^2 3^fflv^^(7)7^^2 3(:J:^^ 
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ISP3 a tc-r y>7 >? y>? 2 1 frh^z^^ttt^M^t, Mumm^ (2) 

&tmM#:£ (4) TISK^ (3 1) 



[0 19 0] 

L/c^'ot, ±ffiM^ (3 1) ^ilfliFCot^lltU, mrc7)M 

t« (32) 



[0191] 

pm' it, > ? <7>mmmii V (N/m) inffitFy^i^ r 

IB-^^: (33) 

Pm' =4 • 7 /F • • • (3 3) 

[0 19 2] 

, ±iblt^7^^^2 3 zm^fzm&tmm^, mmm^ (4) a£^c±ifi- 

*b£ (33) ^<b, TffiM^^: (34) 

F< 1 / (N • R) •••(34) 
[0 19 3] 

Lfc^ot, >f >*ffc*&igl&3rtK, {tjftffiSF (m) <&7>f /U*£fflv>*» 
) , ±|E-f>^^>^ 2 1 tC]R#!l$*L4«rtC^i-&±|B'f 2 1 KJEfg 



(4 • 7 ) / (^2 • F) > 4 • 7 • (N • R) 



(3 1) 



y~2 • F< 1 / (N • R) 



(3 2) 
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■Tht. J^T^flM (3 5) 

F ' < \ / (N • R ) • • • (3 5) 

(ill, v i )]s?<Dfflnfrm*<Dm / ErizF' =f, 

^(Di^m^^F' =f 2 • F) 
£}f i 9 K±fB^ > * * - HJ y v 2 0 £f£ft1-& i t T% >f > * ftl&ffi 

^^2 3 0|5SnlH5 2 3 a IZftZmZtltzJ > 9 <D * —XU 7>&fat) * 4 >?m% 

ttoffi v > «J Srfif 9 ^ t **"C # £ o 
[0 19 4] 

fc<>-C§*o La»L*j& f <b, JLELfci: 9 K>f >*tt#£Ht "/t- >f B#) Oft 
ffit, A*7 7^rC0^il>-b^Sti±^<, ^^O/J^&itjMJgF (m) > 

[0 19 53 

i/i, ±$L£fy»i^£v>Tii, _tge>f > * * > * 2 1, oft), -r>^ 
wmmzi\mi-2>ift<Dj >9mm u 2 2) ^-k^mm^N m/ 
m) , jbga>r y?umu\zmhz*iz>mzttirz>±M<< y?ummzi±mztix 

±f B >f > * iftiRtt fi > ±3B >f > * TO SB K JRS-T * KffiK L T TO L T 
[0 19 63 
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it »s;H ? t'^o 

[0 19 7] 

R' tt*t, HflfELfc^ti. N = N' , R = R ' Lt^tit^l-5o 
10 19 8] 

frfSW^ (3 5) 14, ±fB"7-f ^*Otti§fl!JK&F (m) , EEftitJP 

f£<7)_t!S>f >^TO#0#:«JtT^^tL>SEE^sJt (JB«) £R' fc-f&fc, T 
EIM^S; (36) 

F' < 1/ (N* • R' ) • • • (3 6) 

^60#Oit^(±F' =^2 • F) 
N* „ R = R ' hLT^fifc^tl-So N • R*-6V»(±N' -R' Oft 

[0 19 9] 

P±ffi/X;H aOEg^DN (m) ifoiBIMffo*; (1 9) frh 

, P±tH/XiH a«0^^^*X(?)^lOPn (Pa) (4, T8B— (3 7) 
P n = 4 • 7 /Dn • • • (3 7) 

[0 2 0 0] 

P n >Pm 

W^tC«^-r^^A6<7)^{4 
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Pm>PE 

P n >Pm>PE 

*StJ£i-4it, o^, trfBM^ (3 i) fcitfija— *b$ (3 7) 

^T©M^ (3 8) 

(4 • ?/D N ) > (4 • v ) /F' > 4 • rj • (N • R) •••(38) 

^^MfeOtBrgiiF' =^2 • F) 
£SIJE1-*£ fc**J: <9S;£ 
[0 2 0 1 ] 

LJt^T, _hieM#^: (3 8) F' (m) t:ov^l!tl.t, 

l^TWM^ (3 9) 

D N <F' < 1/ (N • R) • • • (3 9) 

Hi u ? 4 fr?<Dffln*mftmm&i£F' =f, 

-e<0HfeO^«±F' =vT2 • F) 
[0 2 0 2] 

ih £Z>^-y KtKsIJE^P httSfc, thffi y X;H a Ki3»t * > * O * - 
XJjXIZX&mtMWJjP n' (Pa)li, Tffi— ^ (4 0) 

P n' =P n- I P h I •••(40) 

■e^nsft&o i p h i tip h^^wi^^i-o ^ i i nmm^ 

[0 2 0 3] 
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4 1) 



P n' > I P /u I - I P i I 



(4 1) 



P n' >Pm 



(4 2) 



im tz-tz tx&z>o 

[0 2 0 4] 

^ y KtRISJEE P h (4>?<D7}<M) *#* L^v^l^ X 
[0 2 0 5] 

Pm> I P /u I + | P i | •••(43) 
t%Z<DX\ ±l£P*g#5S; (42) • (4 3) 5i>f), WTOMi 
P n' >Pm> |P^| + |Pi| ...(44) 

[0 2 0 63 

•Lfc^oT, _LfEM^ (4 1) • (4 4) j&*<b, J2HT<0W# 
Pn' >Pm>|P i « 1 + lPi I > I P ju I - I P i I 
^jacOjtofc*, _L|£M#^: (4 4) Sr«J£, o$ 0, RfcffiyX/H a<£>iE@£ 

d n (m) t-r&t. mmmm^: (2) io=t^-^ (3 7) a*<b, jsltoki# 

* (4 5) 

4 • 7/DN- I Ph I >4 • 7 /F' >|P^| + |Pi I • • • (45) 



^OjfeO^tiF' = ^2 • F) 
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m±rt & Z. t it"? § & £ * K , >f > * #t*&*iS& 3 U fa # 9 £ £ tt« L 
££■5^ 0!x.Wr±IEIiW&5S; (4 1) Jfe^H (4 3) - (4 5) K^T, Pyuti 

mtm&jZ; do) ctii^io 

[0 2 0 7] 
[0 2 0 8] 

i^OtlfCov^OfiST CC) (Pa • s 

) tOM#«:^to 
[0 2 0 9] 

[me] 





t&K/i (mPa • s) 


0°C 


2 5°C 


5 0°C 


7 5°C 




1 . 7 9 


0. 8 9 


0. 5 5 


0 . 3 8 




0. 4 0 


0. 3 1 


0. 2 5 


0. 2 0 


r-y > 


9. 4 5 


3. 8 2 


1.98 


1 . 2 0 




1 . 8 7 


1 . 0 8 


0.6 8 


0. 4 6 




0. 2 9 


0. 2 2 


0. 1 8 


0. 1 5 




1 . 3 4 


0.9 1 


0. 6 6 


0.5 0 






7 0 0. 0 0 


12 5. 0 0 


4 2. 00 






2 3. 8 0 


11. 7 0 


6. 6 0 



[0 2 10] 

±fB^6 0^-*K3£^Tffrj5cLfciaj£T CC) t^m/u (Pa • s) t <D 
12 2i:^to M2 2frbltUmT CC) t^M/u (Pa-s) t<7)J® 
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[0211] 

£<bK, TOi7C, isBLfc&^KKonT, 2 5 tic £ It 2 5 ( 

Pa • s) fc*f"r*4H»KT (°C) KjSlt&ttJgyu T (Pa • s) , o£»K 2 

[0212] 

[317] 







or 


2 5"C 


5 0°C 


7 5"C 




2. 0 1 


1 . 0 0 


0.6 2 


0.4 3 


T-tr h> 


1 . 3 0 


1 . 0 0 


0. 8 0 


0.6 5 




2. 4 7 


1 . 0 0 


0.5 2 


0 . 3 1 




1 . 7 3 


1 . 0 0 


0.6 3 


0 . 4 3 




1 . 2 9 


1. 00 


0.8 0 


0. 6 5 




1.47 


1. 00 


0.7 3 


0. 5 5 


1>S US 




1. 00 


0.18 


0. 0 6 






1 . 0 0 


0. 4 9 


0. 2 8 



[0 2 13] 
[0 2 14] 

tZZX\ —mz, fiEOfiJSTK (K) <7)»Of^^ T K (Pa • s) (i, 
TIS-^ (4 2) 

TK = « * e x p (ft / Tk) ... (46) 

[0 2 15] 
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;07^K1/-K^*1^T, T 2 5 (K) (=2 5°C) Ki3tt&ifc#OJtej£ 
^^25 (Pa-s), i&J£T K (K) Hi3tt*ffi#0*!iJSS: ^ TK (Pa • s) 
1"* TK— «5£ (4 3) 

;"TK/;« 25= e x P (iS/Tr) /exp (0/T25) 

= e x p |(1 /T K - 1 /T 2 5) ' /? f •••(47) 

t:mzti2>m&tfm>frft2>o iot, ±sa— *b£ (47) i^, 

Ln (//TK/^25) = (I/TK-I/T25) * 0 
£ * I? > (48) 

/? = Ln (// T K//"25) / (1/T k -1/T 2 5) ' ' ' (4 8) 

[0 2 163 

^25^ ttS///^25 (IESfl3teJK) , CICl-efi, ,«o/;"25> /"50/;"25> 
^75/^25^^*BMM#t;ov^TM^/z 0 Z<D$£W:Zm2 4 i:^f 0 
[0 2 17] ' 

H2 4 tc^L^n y hf-^^f,, ttftjK0/j"25K*B-f&fc, J^TOifi: 
A'0/ / ^25 = 0. 4 2 • L n (^25) + 4 - 7 1 •••(49) 
[0 2 183 

iot, 2 5 CO 2 9 8 (K) ffife— 1&5£ (4 8 

) 

a x tftm&iT*: (49) frb, rmm%$: (so) 

/? = Ln[0. 4 2 • L n (^25) + 4 • 7 l]/(l/2 7 3 - 1/2 9 8) 

• • • (5 0) 

[0 2 193 

mfie— (46) T*=<^tt^T> Kl/- KO^f>, 2 5 "C K £ &t & 
i£#<Z>ttJgj«25 (Pa-s) 11, 
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^25= «-exp (0/2 9 8) 

^tUCfc 9. TSE-^ (5 1) 
« = 25/ exp (|3/2 9 8) •••(51) 

10 2 2 0] 

grfBL^S^^Ktco^T, mn—&3: (46) • (51) feitF 

(5 0) HJ:oT#ibtL^J^T<7)ifi:^ (5 2) 
// TK= « ■ e x p (0/Tr) 

(ilU ^4>> a =/u25/e x p (j5/2 9 8) > 
/? = Ln[0. 4 2 • L n(^25) + 4. 7 l]/(l/2 7 3 - 1/2 9 8) 

• • • (5 2) 

*m^X7£ib<bti& /utx (Pa • s) iZX^iZtl * (Pa • s) 
[0 2 2 1 ] 
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[0 2 2 2] 

ttz, fjfS— ^ (4 6) • (5 1) feit^M^ (5 0) KX^X%hfih 

±ts»« (52) c«t •j^^^isia^ttK/u' (Pa • s) nm<7>*& 

&/U (Pa • s) tORliS:, EI 2 5 H^"t e EI 2 5 ±ffiifi 

m^ttSE/i' (Pa • s) fc^U ^-»J-7-^(i*P^OfAE^ (Pa • s) £ 

[0 2 2 3] 

HI 2 fc, jS^ttft/i' (Pa • s) HI^OttJK^ (Pa- 
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s) , mnt^m^ttiiit^mmtetti, ±isi5f« (52) <Dm 
j^j^f-c* z>^t m%m ztifco 

[0 2 2 4] 

ZhK, ±|2M^: (5 2) 8fi«<7M>^ U>?1~8) Mt^U* ( 

h 2 o) lizmmLtzm&o&mT ro t^js^ (Pa-s), ,«/^ 2 5> ^ 

[0 2 2 5] 
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[0 2 2 6] 

±mm9<DT-9^m^x^^Lfzml^mJLi , (Pa • s) 

ttJK// (Pa - s) tWMi^, El2 6H7F-fo EI2 7 J±±gBLfc#>f > 

MhcoM^^^i-o £4b\ EI 2 6 4", H&HU iSBiS^ttft/i' (Pa • s) 
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^MJ-^-^ti. »JJft> ^^<7)^/, (Pa • s) £^1- 0 

i274>, flfci&li, JEM^M^S//* 5/^25^ /u ' 40^/" 25^ 

roj te5°c<Dt£<DjEmmfev/ju 2 5 (~r%t>*>, ^5/;" 25) * r 

Aj Ji4 0°COt %<n^Emm&v/ v25 t*w/v2$ > #»J^ 

-*f±, mmm, o^, ^o^m^ (p a • s) £^-r 0 

[0 2 2 73 

S2 6 K^1-jj£^£>, ^^-h')7y2 0tCfflv^>f >^Ho^T±fS 
(4 8) «rafflLfe*^-e*o-C4>, JS^ttJS /£ ' (Pa • s) tm$k 
O&Btfit (Pa-s) fcOHHi^ftlS^ig^fflfcv^fc^fc^ofco 
[0 2 2 8] 

&±<7>mtm&l<Z£ *K ttt^SST K (K) K&tf&J >?<7)ftm/u (Pa 
• s) (±, a*=/*' t LTJiCtti-t^^tjW^-e**), ±fS»« (4 8) 
V>*Uf, ffit<^J^T K (K) K&tfhJ >9V>ftBtfi (Pa • s) £ffi«&< 

[0 2 2 93 

Lf^oT, ±SBH«J»*»C»^»ttf, ItffBW^ (1 0) KiJ^T, >f 
4>ttJ£,« (Pa-s) i:, _tffii£i« (5 2) ^fflv^-r^ibtL^^TK (Pa- 

s) HT^^n-sia^ttft/i' (Pa-s) *atffli-*Ltar, #rsMf&£ (1 0 

) f±, JATOM^ (53) 

P^= (k/A) -[/iTK'L- (N • R) 2/S] • Q ••• (53) 

OIU (k/A) = 4 8 5) 

[0 2 3 0] 

L/:^t, (4 3) • (4 5) • (5 2) • ( 5 3 ) *3 J: ( 

2) «fc 19, 7>f /W*0«Kft«|j£«:F (m) , 2 1 K -Y > * 

Liott^ 4: §K££*>f y*7?y?2 1 <7)7fcsIJE5rP i (P a) , ±M4 > 
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